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1
VEHICLE ATTACHMENT SYSTEM HAVING
A DOMED-HEAD FASTENER

FIELD OF THE INVENTION

The present invention generally relates to a vehicle attach-
ment system having a domed-head fastener, and more par-
ticularly to a fastener having a domed head for mounting a
trim component to a vehicle body panel such as a headliner to
a vehicle roof structure.

BACKGROUND OF THE INVENTION

The body structure of a vehicle roof typically includes a
roof panel and several roof headers and bows, which are
closed-section or channel-shaped structures secured to the
vehicle body that extend along the length and across the width
of the vehicle roof to provide support for the roof panel. A
headliner is normally attached to the interior side of the roof
structure to provide an attractive appearance for the interior of
the vehicle. Headliners have been attached to the roof of
vehicles in a variety of manners, including using screw or
snap-in fasteners, adhesives, magnets, and hook and loop
type fasteners such as VELCRO.

SUMMARY OF THE INVENTION

One aspect of the present invention includes an attachment
system for mounting a trim component to a vehicle body
panel having an aperture. The attachment system includes a
self-locating fastener affixed to the trim component, and the
fastener has a domed head that terminates at a shoulder. The
domed head includes a plurality of legs separated by a gap and
configured to resiliently deflect inward. Further, the domed
head is configured to provide for location of the trim compo-
nent relative to the body panel during installation, and the
shoulder is configured to engage the aperture upon installa-
tion.

Another aspect of the present invention includes an attach-
ment system for mounting a headliner to a vehicle roof struc-
ture having an aperture. The attachment system includes a
self-locating fastener affixed to the headliner, and the fastener
has a domed head that terminates at a shoulder. The domed
head includes a plurality of legs separated by a gap and
configured to resiliently deflect inward. Further, the domed
head is configured to provide for location of the headliner
relative to the roof structure during installation, and the shoul-
der is configured to engage the aperture upon installation.

These and other aspects, objects, and features of the
present invention will be understood and appreciated by those
skilled in the art upon studying the following specification,
claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1is atop perspective, exploded view of an attachment
system mounting a headliner to a vehicle body panel, accord-
ing to one embodiment;

FIG. 2 is top perspective view of a fastener of the attach-
ment system of FIG. 1;

FIG. 3 is a side view of the fastener of FIG. 1;

FIG. 4 is a top view of the fastener of FIG. 1; and

FIG. 5 is a cross-sectional side view of the attachment
system, taken along line V-V of FIG. 1.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

For purposes of description herein, the terms “upper,”
“lower,” “right,” “left,” “rear,” “front,” “vertical,” “horizon-
tal,” “interior,” “‘exterior,” and derivatives thereof shall relate
to the attachment system as oriented in FIGS. 1 and 2. How-
ever, it is to be understood that the invention may assume
various alternative orientations, except where expressly
specified to the contrary. It is also to be understood that the
specific devices and processes illustrated in the attached
drawing, and described in the following specification are
simply exemplary embodiments of the inventive concepts
defined in the appended claims. Hence, specific dimensions
and other physical characteristics relating to the embodi-
ments disclosed herein are not to be considered as limiting,
unless the claims expressly state otherwise.

Referring to FIGS.1-5, reference numeral 10 generally
designates an attachment system for mounting a trim compo-
nent 12, such as a headliner, to a body panel 14 of an auto-
motive vehicle. In the illustrated embodiment, the trim com-
ponent 12 is shown in the form of a headliner; however, other
trim components, including pillar trim, interior panels, and
the like are contemplated according to other embodiments.
Further, the body structure 14 is shown in the form of a roof
structure; however, other body structures, including pillars,
body panels, and the like are contemplated.

The headliner 12 may be a formed and molded headliner
for mounting to the interior of the roof structure 14 of the
vehicle, so as to provide an aesthetically pleasing appearance
for the interior thereof. The headliner 12 has an exterior
surface 16 which faces the supporting roof structure 14 when
installed in the vehicle, and an opposite, interior surface 18
that is upholstered to provide a decorative surface visible
from the interior of the vehicle. The headliner 12 is shaped to
conform to the roof structure 12 and may include a plurality of
contours and apertures for mounting various overhead com-
ponents, such as sun visors, overhead consoles, grab handles,
lights, and the like. The roof structure 14 includes a pair of
spaced side rails 20, and at least a front header 22, a rear
header, and may also include additional roof bows, as is
conventional. A plurality of apertures 24 is located in the roof
structure 14.

Referring now to FIGS. 2-4, the attachment system 10
further includes one or more self-locking fasteners 30 for
matingly engaging the apertures 24. Each self-locating fas-
tener 30 has a domed head 32 that terminates at a shoulder 34.
The domed head 32 is made up of a plurality of legs 36
separated by a gap 38. The legs 36 are configured to resiliently
deflect inward during installation of the fastener 30. In the
illustrated embodiment, the fastener 30 is shown having four
legs 36; however it is contemplated that any number oflegs 36
is feasible, for example two and three legs 36 according to
other embodiments. The fastener 30 further includes a shaft
40 and a base 42 at the lower end. The domed head 32, shaft
40, and base 42 are co-axially aligned, with the shaft 40
extending between the domed head 32 and the base 42.

As best seen in FIG. 3, the gap 38 is shown extending from
the apex of the domed head 32 to a distance below the shoul-
der 34. However, it is contemplated that the specifically
designed length and width of the gap 38 can be modified to
adjust the flexibility of the legs 36. As is easily understood by
one skilled in the art, both increasing the length of the gap 38
and increasing the width of the gap 38 will result in more
flexible legs 36. The converse holds true also. Adjusting the
designed flexibility of the legs 36 allows for greater control
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over the amount of force, referred to in the industry as the
insertion force, required to insert the fastener 30 into the
aperture 24.

The fastener 30 also includes a tapered portion 44 disposed
between the shoulder 34 and the shatt 40. The tapered portion
44 is configured to reduce the amount of force, referred to in
the industry as the extraction force, required to remove the
fastener 30 from the roof structure 14 aperture 24. The spe-
cifically designed curvature of the tapered portion 44 can be
modified to adjust the extraction force required to remove the
fastener 30. Additionally, the tapered portion 44 can extend
about the entire periphery of the shoulder 34 and shaft 40, or
it may be in the form of spaced ribs that extend between the
shoulder 34 and the shaft 40. In the embodiment wherein the
tapered portion 44 is made up of spaced ribs, any number of
ribs is feasible. As is easily understood by one skilled in the
art, the greater the curvature in the tapered portion 44 that
transitions from the shaft 40 to the shoulder 34, the lower the
extraction force required to removed the fastener 30; the
opposite holds true also.

The fastener 30 is considered to have a low profile, mean-
ing the ratio of width to height of the domed head 32 is at least
equal to one. In one embodiment, the domed head 32 has a
diameter that is equal to or greater than the height of the
domed head 32. In another embodiment, the ratio of the
diameter to height of the domed head 32 is within a range of
one to three. In yet another embodiment, the ratio of the
diameter to height of the domed head 32 is approximately
two. In any case, the diameter is, at a minimum, equal to the
height of the domed head 32. Further, the shaft 40 is substan-
tially short, such that the domed head 32 is positioned rela-
tively close to the surface to which the fastener 30 is mounted.

Referring now to FIG. 5, the fastener 30 is shown mounted
to the headliner 12. The base 42 of the fastener 30 can be
bonded to the exterior surface 16 of the headliner 12 by a layer
ot hot melt adhesive, or any other suitable glue, adhesive, or
means of attaching the base 42 to the headliner 12. In one
embodiment, the base 42 may include a bottom plate 46 for
inserting into a carrier 50. The bottom plate 46 is spaced from
the base 42, and the shaft 40 extends therebetween. The
carrier 50 includes an opening in a top wall 52 in the shape of
a keyhole. The carrier 50 may be bonded to the surface 16 of
the headliner 12 by a layer of hot melt adhesive, or any other
suitable glue, adhesive, or means of attaching the carrier 50 to
the headliner 12. The fastener 30 is assembled to the carrier 50
by inserting the bottom plate 46 into the keyhole on the top
wall 52. The space between the base 42 and the bottom plate
46 is sized and configured to receive the top wall 53 of the
carrier 50.

The headliner 12, with the fasteners 30 bonded to the
exterior surface 16 thereof, is installed during assembly of the
vehicle. The fasteners 30 and apertures 24 are located on the
headliner 12 and roof structure 14, respectively, so that they
are aligned when the headliner 12 is installed on the vehicle.
When the headliner 12 is positioned in general alignment for
installation, the fasteners 30 are inserted into the apertures 24,
flexing the resilient legs 36 inward as the domed head 32
passes through the aperture 24. The shoulder 34 of the fas-
tener 30 is configured to engage the periphery of the aperture
24, thereby retaining the headliner 12 to the roof structure 14.

The attachment system 10 described herein, and particu-
larly the domed head 32, is configured to provide for location
of the headliner 12 relative to the roof structure 14 during
installation in the vehicle. The curvature of the domed head
32 is one aspect that makes the fastener 30 “self-locating”.
During installation, precise alignment of the fastener 30 and
the aperture 24 is less critical because, generally speaking, as
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long as a portion of the domed head 32 contacts the aperture
24, the curvature of the surface on the domed head 32 will
guide the fastener 30 into proper alignment. This is beneficial
when considering the design tolerances that must be
accounted for during design of the relevant components.

Additionally, self-locating fasteners 30 are particularly
beneficial when assembly of the trim component 12 to the
vehicle body panel 14 is a blind installation operation.
Assembling components is considered a “blind installation”
when the operator is not able to view either the fastener 30 or
the aperture 24 during installation. Trim components are
often assembled by blind installation because they often have
fasteners that are not visible from within the vehicle interior.
Assembling the headliner 12 to the vehicle roof structure 14
is a good example of blind installation. As the operator moves
the headliner 12 into position, above his/her head, visibility of
the fastener 30 is lost. The operator must then blindly guide
the fastener 30 into the aperture 24. This is why the curved
surface of the domed head 32 is helpful in guiding the fastener
30 into the aperture 24.

It will be understood by one having ordinary skill in the art
that construction of the described attachment system and
other components is not limited to any specific material.
Other exemplary embodiments of the invention disclosed
herein may be formed from a wide variety of materials, unless
described otherwise herein.

It is also important to note that the construction and
arrangement of the elements of the attachment system as
shown in the exemplary embodiments is illustrative only.
Although only a few embodiments of the present innovations
have been described in detail in this disclosure, those skilled
in the art who review this disclosure will readily appreciate
that many modifications are possible (e.g., variations in sizes,
dimensions, structures, shapes and proportions of the various
elements, values of parameters, mounting arrangements, use
of materials, colors, orientations, etc.) without materially
departing from the novel teachings and advantages of the
subject matter recited. For example, elements shown as inte-
grally formed may be constructed of multiple parts or ele-
ments shown as multiple parts may be integrally formed, the
operation of the interfaces may be reversed or otherwise
varied, the length or width of the structures and/or members
or connector or other elements of the system may be varied,
the nature or number of adjustment positions provided
between the elements may be varied. It should be noted that
the elements and/or assemblies of the system may be con-
structed from any of a wide variety of materials that provide
sufficient strength or durability, in any of a wide variety of
colors, textures, and combinations. Accordingly, all such
modifications are intended to be included within the scope of
the present innovations. Other substitutions, modifications,
changes, and omissions may be made in the design, operating
conditions, and arrangement of the desired and other exem-
plary embodiments without departing from the spirit of the
present innovations.

It will be understood that any described processes or steps
within described processes may be combined with other dis-
closed processes or steps to form structures within the scope
of the present invention. The exemplary structures and pro-
cesses disclosed herein are for illustrative purposes and are
not to be construed as limiting.

Itis also to be understood that variations and modifications
can be made on the aforementioned structures and methods
without departing from the concepts of the present invention,
and further it is to be understood that such concepts are
intended to be covered by the following claims unless these
claims by their language expressly state otherwise.
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We claim:

1. An attachment system for mounting a trim component to
a vehicle body panel having an aperture, the attachment sys-
tem comprising:

a self-locating fastener affixed to the trim component, the

fastener comprising:

a base including a pair of discs spaced apart along an
axis;

a shaft extending from the base along the axis;

aplurality of legs separated by a corresponding plurality
of gaps and resiliently deflectable inward, the plural-
ity of legs collectively defining a domed head termi-
nating at a shoulder; and

at least one inwardly-tapering portion extending from
the shoulder to contact a portion of the shatt.

2. The attachment system of claim 1, wherein the fastener
comprises four legs separated by four gaps terminating within
the inwardly-tapered portion such that the legs are supported
on one of the shaft and the tapered portion.

3. The attachment system of claim 1, wherein the trim
component is configured to be mounted to the vehicle body
panel in a blind installation operation.

4. The attachment system of claim 1, wherein the domed
head has a diameter that is greater than or equal to a height of
the domed head such that the domed head has a low profile.

5. The attachment system of claim 4, wherein a ratio of the
diameter to height of the domed head is within a range of one
to three.

6. The attachment system of claim 5, wherein the ratio of
the diameter to height of the domed head is about two.

7. The attachment system of claim 1, wherein the domed
head, shaft, and base are co-axially aligned.

8. The attachment system of claim 1, wherein the base is
affixed to the trim component.

9. The attachment system of claim 1, wherein the tapered
portion extends initially inwardly from the shoulder in a
direction perpendicular to the shaft and smoothly curves to
intersect tangentially with the shaft.

10. An attachment system for mounting a headliner to a
vehicle roof structure having an aperture, the attachment sys-
tem comprising:

a self-locating fastener affixed to the headliner, the fastener

comprising:
a domed head that terminates at a shoulder;
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a shaft extending from a base along an axis, the base
including a pair of discs spaced apart along the axis;

a tapered portion extending inwardly from the shoulder
and joining with the shaft;

a plurality of gaps dividing the domed head into a plu-
rality of inwardly-deflectable legs and terminating
within the tapered portion.

11. The attachment system of claim 10, wherein the fas-
tener comprises four legs supported on one of an intermediate
area of the tapered portion and the shaft.

12. The attachment system of claim 10, wherein the head-
liner is configured to be mounted to the vehicle roof structure
in a blind installation operation.

13. The attachment system of claim 10, wherein the domed
head has a diameter that is greater than or equal to a height of
the domed head such that the domed head has a low profile.

14. The attachment system of claim 13, wherein a ratio of
the diameter to height of the domed head is within a range of
one to three.

15. The attachment system of claim 14, wherein the ratio of
the diameter to height of the domed head is about two.

16. The attachment system of claim 15 wherein the domed
head, shaft, and base are co-axially aligned.

17. The attachment system of claim 10, wherein the base is
affixed to an exterior surface of the headliner.

18. The attachment system of claim 10, wherein the tapered
portion extends initially inwardly from the shoulder in a
direction perpendicular to the shaft and smoothly curves to
intersect tangentially with the shaft.

19. A self-locating fastener for fastening a trim component
to a vehicle body panel, the fastener comprising:

a base including first and second discs spaced apart from

each other along an axis;

a shaft extending from the base along the axis;

a plurality of inwardly deflectable legs separated by a cor-
responding plurality of gaps, the plurality of legs collec-
tively defining a domed head terminating at a shoulder;
and

a tapered portion extending initially inwardly from the
shoulder and curving to smoothly join with the shaft.
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